This paper proposes to study the effects of protection system, when 8 MW synchronous generator interconnected to distribution System of PEA. The three phase fault is simulated using digital simulation and electrical network calculation program (DIgSILENT). The type and size of conductor, distance of distribution line, location of protection device, maximum power of load, and location of load that are parameter of PEA, are investigated. The results are shown that, in case of DG interconnecting with distribution system, if a fault occurs, fault current is increased and fault current from substation is decreased. It causes to maloperation of protective device.
Introduction
Nowadays, industrial customers require continuous electricity supply. The employing of renewable energy resources is one of solutions that is friendly to environment. Distributed generation is becoming increasingly attractive to the power industry. Generally, the distribution scheme of THAILAND is a radial system, which the current flows in one direction. However, with the employment of DG into the distribution system, there are many issues [1] [2] [3] [4] [5] that may cause the technical impacts to the distribution system.
The optimal location and size of a DG to minimize the power loss in radial distribution feeder systems is proposed in [2] . The DG size is obtained via a heuristic curve-fitted technique while the DG allocation is predetermined by the decision-maker. In [3] , a new DG interconnection planning study framework that includes a coordinated feeder reconfiguration and volt/var control to calculate the maximum allowable DG capacity at a given node of the distribution system is proposed by Sheng-Yi Su et al. [3] . The impact of DG on arcing faults is proposed in [5] . A solution for the short-circuit calculation in the network with the DG, which takes into account the arc resistance existing at the fault location is presented by R. Ciric et al. [5] . The result shows that the arc increases the impedance measured by the protection device, whereas the DG increases the fault current and decreases the arc resistance, decreasing the impact of arc on the impedance measured by the protection device.
The goal of this paper is to study the effect of protective equipment with the installing DG or VSPP into the distribution system. The distribution system under investigations is a part of Provincial Electricity Authority (PEA). Under this research, DG data that are connected to the PEA distribution are used. The simulations are performed using digital simulation and electrical network calculation program (DIgSILENT). DIgSILENT is a computer aided engineering tool for the simulation and analysis of power systems and industrial. In addition, DIgSILENT has been designed as an advanced integrated and interactive software package dedicated to electrical power system and control analysis in order to achieve the main objectives of planning and operation optimization. 
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Power System Simulation using DIgSILENT
DIgSILENT powerfactory is employed to simulate and analyse the affect of protective device when distributed generation (DG) is connected with 22kV distribution system as shown in Figure 2 . The scheme under investigation is part of Thailand's electricity distribution system. It can be seen that there are 14 nodes from substation and load of each node that is connected between distribution lines. The size of DG is 8 MW that is connected at node 11. The recloser is installed at node 4, node 5, and node 13. In addition, recloser which is installed at node 4 is only considered for the effect of protective device in this paper. 
Impact of DG for Protective Device
The objective of this paper is to study the effect of DG for operation of protection device, the recloser of the case of no DG and with DG is compared. From Figure 2 , the recloser node 4 often malfunctions; that is why it is taken into account as case study for the effect of protective device in this paper.
The case of without DG connected
The current of the load transformer which is installed in each node and the short circuit current of three-phase faults taken into account the value of the minimum and maximum current of protection device in power system with the correlation between the magnitude of current in each node as shown in Figure 3 and 4.
From Figure 3 it is seen that, the recloser is installed in node 4, this position will have the current of the load transformer installed over 170 A and the safety factor at 150 percent will make it possible to configure the recloser in this minimum, which is equal to 350 A. The current of unbalanced load is considered as 25% of the load transformer , which can be configured to perform with the ground with the value less than 88 A. From Figure 4 , it is seen that, the recloser protection zone is installed in node 4, node 13 has the lowest short-circuit currents. Due that the recloser in node 4 acts as a backup recloser with recloser in node 13 and can be configured to perform in each phase with recloser in node 4 so the maximum current is 389 A, which can be configured to operate the protection device as shown in Table 1 and Figure 5 .
From Figure 4 , it is seen that, when the three phase fault occurring in the node 13, the short circuit current of recloser at node 4 can be read with 539 A. The functions of the protection device as shown in Figure 5 , when the three phase fault occurring in the node 13, the protection device of the node 4 is operated because of the short circuit current in the node 13 higher than the short circuit current of the device node 4 when starting as shown in Figure 5 . 
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. Table 1 shows the operation of protective devices in the electrical distribution system. 
Protective device
he case of installing 8 MW DG
The current of the load transformer which is installed in each node and the short circuit current of three-phase faults taken into account the value of the minimum and maximum current of protection device in power system with the correlation between the magnitude of current in each node as shown in Figure 6 and 7, respectively.
From Figure 7 , it is seen that, when the three phase fault occurring in the node 13, the short circuit current of recloser at node 4 can be read with 342 A. The functions of the protection device as shown in Figure 5 , when the three phase fault occurring in the node 13, the protection device of the node 4 does not operate because the short circuit current of the device starts higher than the short circuit current in the node 13 as shown in Figure 8 .
Conclusion
This paper proposed the effects of the distributed generation (DG) connected to the distribution system, then, resulting in protection of the electrical system malfunctions. The current load and the short circuit current of the distance to the farthest zone of protection of recloser in node 4 is similar and, when the 8 MW DG is connected to the distribution system, the short circuit current from substation is reduced comparing to the distribution system without DG connected. This problem may cause the protective device coordination inconsistently. As a result, the setting protection device of distribution systems with DG connected to a thorough study of the fault to the system will be setting protection device to properly operate coordination. 
